This report describes a rapid method of detection of poliovirus from viral isolates of clinical specimens using a single set of primers selected from the conserved 5' noncoding region of the poliovirus genome. Of the 144 clinical viral isolates examined, 81 were positive for polioviruses and 50 were positive for nonpoliovirus enteroviruses by tissue culture neutralization and infectivity. All 81 (100%6) of the viral isolates identified as poliovirus by tissue culture infectivity were also positive by polymerase chain reaction. Of 50 nonpoliovirus enterovirus isolates found to be negative for poliovirus by tissue culture neutralization and infectivity, 48 were also negative by polymerase chain reaction. The high sensitivity (100%o) and specificity (96%) of the primer set indicate that this assay has potential clinical applicability in the diagnosis of nonpoliovirus enterovirus infection.
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The enteroviruses are among the most common and important viral pathogens of humans. These include polioviruses, coxsackieviruses, echoviruses, and the more recently numbered enteroviruses (types 68 through 72) (10) . Polioviruses became less clinically significant in the United States and other developed countries with the effective introduction of poliovirus vaccines in the late 1950s. In developing countries, however, 4 of every 1,000 children born annually have paralytic disease caused by polioviruses (1) .
In the United States, nonpoliovirus enteroviruses have gained increased attention because they cause a wide variety of infections, particularly in children. The spectrum of disease ranges from benign febrile illness to meningitis, myocarditis, and neonatal sepsis (14) . Recovery of an enterovirus from clinical specimens still relies largely on cell culture techniques (2, 17) . In general, the cytopathic effect (CPE) produced by enteroviruses in standard cell cultures is quite distinctive and can be recognized fairly early with accuracy by experienced technicians (2 In this study, we selected two specific oligonucleotide primers from the conserved 5' noncoding region of polioviruses to investigate the potential use of PCR for the rapid differentiation of polioviruses from nonpoliovirus enteroviruses. We demonstrate here the utility of these oligonucleotide primers in specifically detecting polioviruses in 144 rand MATERIALS AND METHODS Specimen collection and virus isolation. The collection and processing of samples were carried out as described earlier (2) . Briefly, throat and rectal specimens were collected with swabs and placed in 2 ml of viral transport medium (veal infusion broth with 0.1% gelatin and antibiotics). Nasal wash specimens were obtained by the methods described by Hall and Douglas (3 (Fig. 1A) . Dideoxy sequencing (11) of several PCR products confirmed that the 248-bp product was from the poliovirus genome (unpublished data). Hybridization of the PCR amplification products with the labeled 14-mer probe (nucleotides 472 through 485) identified a band that correlated with the amplified 248-bp PCR product seen on the agarose gel (Fig. 1B) . This confirmed that the fragments are indeed from the poliovirus. However, lower stringency during the hybridization washes revealed a slight crossreaction in other nonpoliovirus enterovirus lanes. This did not, however, affect our ability to differentiate polioviruses from nonpoliovirus enteroviruses. Of 50 isolates typed as nonpoliovirus enteroviruses, 48 were also negative by the PCRs (Table 1) . However, two nonpoliovirus enterovirus isolates gave positive reactions and the poliovirus-specific 248-bp amplification product. The specificity (19) of the oligonucleotide primer set with respect to other nonpoliovirus enteroviruses was 96%. The specificity with respect to all viruses examined was 97% ( Table 1 ). The overall predictive value of the positive result was 98%.
Our primer pairs were further tested for their ability to yield specific products with the purified RNA of three common reference wild polioviruses; type 1 (Mahoney), type 2 (Lansing), and type 3 (Leon) strains. Templates of type 1 (Mahoney) and type 3 (Leon) reference strains yielded PCR products that had mobilities identical to those of the corresponding Sabin strain products (Fig. 2) . In contrast, no amplification products were obtained with the genomes of type 2 (Lansing) strain. The RNA purified from Vero cells used to grow the wild strains of virus was used as a control and exhibited no amplification. DISCUSSION We have shown that with a single set of primers selected in the conserved 5' noncoding region it is possible to identify polioviruses rapidly and with high degrees of specificity and sensitivity. The need for a rapid diagnostic assay for the enteroviruses cannot be overemphasized. The diversity of clinical manifestations often leads to confusing and lengthy differential diagnosis, which in turn results in significant personal and financial hardships on the patient and family (14) . With available tissue culture methods, an isolate can be identified as an enterovirus with reasonable certainty only on the basis of characteristic CPE (2) . It must be considered, however, that the isolate may be a nonpoliovirus enterovirus or a vaccine poliovirus. The differentiation between the two requires virus neutralization using three types of poliovirus antisera, which is somewhat time-consuming. The final typing of the virus by neutralization using intersecting antiserum pools is even more cumbersome and is often not available until weeks or months after the onset of acute (21) .
During the past 6 years, great strides have been made towards the adaptation of nucleic acid-based detection systems for the diagnosing of clinical enterovirus diseases (14) . Dot blot hybridization and in situ hybridization assays have been developed but found to lack sensitivity (12, 15) . Nucleic acid amplification methods have been found to be more successful. Although the PCR assay reported so far has been tested with a broad range of enteroviruses (5, 13, 23) (Fig. 1B, lane 11) . Additionally, the PCR reactions were performed and set up away from areas involved in the RNA extraction and reverse transcription in an attempt to minimize contamination by using dedicated reagents and pipets. Related sequences cannot be completely excluded, but it seems unlikely that similar-size fragments would be found. A related sequence with reduced homology could account for the weak signal found upon prolonged exposure in some of the samples. However, the strength of the signal alone allows clear identification of the poliovirus. Another explanation of the cross-reaction may be dual shedding, with the poliovirus being present at low concentrations. Sequencing of the amplified product would confirm whether the cross-reacting species seen in the test lane were shed poliovirus or a portion of a nonpoliovirus enterovirus.
The results of our PCR assay with reference wild polioviruses compare well with those of Yang et al. (22) . Templates of type 1 (Mahoney) and type 3 (Leon) reference strains yielded PCR products with mobilities identical to those of Sabin 1 and 3 products (Fig. 2) . In contrast, no amplification product was obtained with genomes of the type 2 strain (Lansing). These observations can be readily interpreted as indications of genetic relationships between the reference poliovirus strains (22 The results of this study indicate that reverse transcriptase PCR can potentially be used for specific detection of polioviruses and rapid differentiation of poliovirus and nonpoliovirus enteroviruses.
